Tyr-48, a conserved residue in ribotoxins, is involved in the RNA-degrading activity of alpha-sarcin.
Residue Tyr-48 in alpha-sarcin is conserved not only within the ribotoxin family, but also within the larger group of extracellular fungal ribonucleases, best represented by RNase T1. A mutant protein in which this Tyr residue was substituted by Phe has been produced and isolated to homogeneity. It was spectroscopically analyzed by means of circular dichroism, fluorescence emission and NMR. Taken together, these results and those from enzyme characterization have revealed the essential role of the -OH group from the Tyr-48 phenolic ring in the cleavage of polymeric RNA substrates, including the ribosome-embedded 28S rRNA, the natural substrate of ribotoxins. Thus, the mutant protein does not degrade its natural ribosomal RNA substrate. However, it has been shown that this Y48F mutant still retains its ability to cleave a phosphodiester bond in a minimal substrate such as the dinucleoside phosphate ApA. The role of different alpha-sarcin residues within the enzyme reaction catalyzed by this protein is discussed.